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1. INTRODUCTION

This Software Quality Assurance Plan describes the organization and procedures to be
used by the National Aeronautics and Space Administration (NASA), Langley Research
Center (LaRC) to ensure that the software to be delivered for the Atmospheric lonizing
Radiation (AIR) project complies with the application requirements, as well as the
technical standards set by the NMI 2410.10B NASA Software Management, Assurance,
and Engineering Policy, the NASA-STD-2201-93 Software Assurance Standard, and
the NASA-STD-2100-91 Software Documentation Standards.

1.1 Identification

This document is identified as the NASA LaRC Software Quality Assurance Plan
(SQAP) for the AIR project. This plan establishes the policies, standards, procedures,
and practices for software assurance of all computer software for applications
developed for or by LaRC for the AIR project. Moreover, this plan establishes a
standards compliance perspective for LaRC.

The AIR Environmental Reconnaissance (ER-2) measurements project is part of a
program to study the radiation risk to the high-altitude flight operation of a commercial
supersonic transport. Because the complexity of the radiation environment at high
altitudes requires a diverse array of instruments, the AIR payload will consist of 13
sensor instruments, with the dominant instrument being a set of neutron radiation
detectors (Bonner Spheres) from the Department of Energy’'s Environmental
Measurements Laboratory (EML). The AIR payload will be installed in the ER-2 aircraft
for a series of flights from three operating locations (Ames, Fairchild and Wallops)
beginning in 1997.

The AIR payload is designed and developed by LaRC to integrate the instruments into
racks that fit the ER-2’s Nose, Q-bay, and Right and Left Superpods. The AIR payload
includes 13 sensor instruments and a data acquisition system that will. record data
from the EML Bonner Spheres and Scintillation Counters, record aircraft position and
system health monitoring data, and provide instrument status to the pilot’s control panel
and a data stream to the ER-2 telemetry system. The data acquisition computer will be
located in the right superpod. The payload will be removed and stored until the
subsequent series of flights are scheduled for the AIR project.

1.2 Purpose

The purpose of the SQAP is to ensure the quality of newly developed and modified
software. This shall be accomplished by the following software assurance tasks:
Audits, Reporting and Control, Life Cycle Reviews, and Surveys which include Process
Evaluations, Spot checks / Inspections, and Code Analysis / Walkthroughs.
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The LaRC Office of Mission Assurance (OMA) has the responsibility for assuring that all
software development phases of the software life cycle are conducted in accordance
with requirements and standards as noted in Section 1.4.

1.3 Scope

The scope of this document is to define the activities which shall be carried out in
support of software quality assurance for the AIR project.

This document defines the actions that provide assurance that the software-related
items delivered conform to their established and contracted technical requirements.
Software Quality Assurance (SQA) will also ensure that standards, practices,
procedures, and methods of the software development process are defined and
applied. B

This plan contains 1) orientation material, 2) the organization and resources that shall
be used to accomplish the SQA activities, 3) the planned schedule of SQA activities, 4)
the planned SQA activities and the tools/procedures that support those activities, and 5)
the quality assurance records that shall be kept.

This plan conforms to the requirements of NASA-STD-2201-93, ISO 9000-3, and SEI-
TR-25.

1.4 Applicable Documents

The documents shown below, form a part of this document to the extent described
herein. In the event of a conflict between the documents referenced herein and the
contents of this document, the contents of this document shall be considered a
superseding requirement to the previous documents.

The following list contains all related documents which provide supporting information
pertinent to the information in this SQAP:

1. AIR Mission Plan
2. AIR Product Assurance Plan (AIR-4.0.1)
3. AIR Configuration Management Plan (AIR-XXX) - TBD

Other plans related to the quality of software development may include the Software
Management/Development Guidelines (SM/DG) which describes the standards,
schedule and procedures to be followed by the development team, the Software
Configuration Management Plan (SCMP) which describes how products of this project
shall be identified, baselined and controlled, and the Software Test Plan and
Procedures (STPP) which describes how products of this project shall be tested.
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This plan conforms to the following requirements and standards:

ISO 9000-3:1991 Quality management and quality assurance standards --
Part 3: Guidelines for the application of International
Organization for Standardization (ISO) 9001 to the
development, supply and maintenance of software.

SEI-TR-25 Key Practices of the Capability Maturity Model (CMM),
Version 1.1, Carnegie Mellon University (CMU), Software
Engineering Institute (SEI), February 1993.

NASA-STD-2201-93 NASA Technical Standards Division, Software Assurance
Standard, November 10, 1992

LHB 5300.4 B Software Quality Assurance Handbook, October 1995

LMI 7120.1 Flight Projects and Experiments Review Program, June
27, 1995

LMI 7120.2 Authority and Responsibilities of Managers of Small

Space Flight Projects, April 5, 1990

LMl 71221 Langley Research Center Systems Engineering Process
for In-House Space Flight Projects, August 5, 1994
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2 ORGANIZATION AND MANAGEMENT
2.1 Organization

The OMA organization is a separate organization (i.e., separate from the engineering
organization) which reports directly to the Project Manager (PM). The organization is
obligated to fully advise the PM of the status of the software and the accompanying
documentation.

The OMA is responsible for the fulfilment of, and for ensuring compliance with, the
software quality assurance activities defined in this document. The OMA has clearly
defined authority and responsibility. The OMA provides senior management with an
independent evaluation of the effort, and it provides a direct reporting line to the senior
management of the AIR project to resolve problems.

2.2 Resources
2.2.1 SQA Equipment, Facilities and Software

The OMA shall use a personal computer with applicable software tools for creating
reports and documents, tracking SQA activities, and other activities defined in this plan.

2.2.2 Customer Furnished Equipment, Facilities and Software

There are no requirements for using customer furnished facilities in executing this
SQAP.

2.2.3 Personnel

The OMA shall select SQA representatives experienced with the activities of the
Software Life Cycle as defined by LHB 5300.4. There shall be one SQA representative
for the AIR project. The SQA representative is responsible for evaluating the quality
(usability, reliability, etc.) of the software being developed. They have background in
Software Engineering principles with experience in developing software.

Appendix A shows the Office of Safety, Environment and Mission Assurance (OSEMA)
roles and responsibilities chart as it pertains to the working relationship when software
assurance is involved in a LaRC software developmental project.

2.3 Schedule
Appendix B presents the major milestones of the software development schedule for

the AIR project and the corresponding SQA activities that shall be performed during this
development. The SQA activities shall be performed continuously during the AIR

4
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project. Since the OMA SQA representative was not involved with the AIR project until
after the CDR, the SQA activities shall include reviewing all previous documents,
reviews, etc. and begin the SQA activities with the Software Integration and Test Phase
of the AIR project.

24 Cost

The software quality assurance activities for the AIR project shall be processed by the
OMA.
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3. GENERAL SOFTWARE QUALITY ASSURANCE METHODS

In accordance with LaRC procedures described in the LHB 5300.4, the OMA has
classified the software for the AIR project as LOW. The software assurance activities
shall be performed by the OMA SQA representative assigned to the AIR project.

3.1  Audits

The OMA shall audit the software development and related processes for the AIR
project according to the procedures described in this section.

Throughout the life cycle of the project, the OMA shall perform audits to determine
whether software procedures, standards, and practices have been identified and are
being properly implemented. Audits also identify those areas in which additional
controls and standards are required to ensure the quality of the software product. An
audit may be a stand-alone activity or incorporated into a review. All audit reports will
be forwarded to the Director of OSEMA.

3.1.1 Audit Planning

The development and maintenance of schedules for internal audits shall be the
responsibility of the OMA. These schedules shall be based on software life cycle
phases, specific software products of each phase, and previous audits results.

Prior to the start of the audit, the following activities shall be completed:

e Review of the standards, practices, requirements, approved procedures, and
directives of the area or function to be audited,

e Preparation of checklists as needed, and

e Establishment of the audit team and the functions, procedures, and data to be
audited.

3.1.2 Audit Areas
Audits by OMA shall be conducted on the following areas:

e System Definition

e Software Design and Development
o Configuration Management

e Software System Test

e Sustaining Engineering Support
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The OMA SQA representative shall use the checklists in Section 7 of this plan for the
assessment of SQA activities for the AIR project.

3.1.3 Audit Execution

The SQA representative may request support from the engineering organization
responsible for the area to be audited. This support may be in the form of personnel,
records, files, and procedures. Examinations during an audit may include both
processes and products. The results and findings of an audit shall be documented in a
report following the guidelines outlined in Section 3.3 of this plan.

3.2 Evaluating Processes and Procedures

The following software processes, as noted in the LHB 5300.4, will be evaluated by an
assessment panel selected by OMA and chaired by the OMA Software Assurance
Engineer.

o Requirement Management -- will not be evaluated for AIR
— System requirements allocated to software are controlied to establish a baseline
for software engineering and management use.
— Software plans, products, and activities are kept consistent with the system
requirements allocated to software.

o Software Project Planning -- will not be evaluated for AIR
—~ Software estimates are documented for use in planning and tracking the
software project.
— Software project activities and commitments are planned and documented.
— Affected groups and individuals agree to their commitments related to the
software project.

e Software Project Tracking and Oversight -- will not be evaluated for AIR
— Actual results and performances are tracked against the software plans.
— Corrective actions are taken and managed to closure when actual results and
performance deviate significantly from the software plans.
— Changes to software commitments are agreed to by the affected groups and
individuals.

e Software Product Engineering
— The software engineering tasks are defined, integrated, and consistently
performed to produce the software.
— Software work products are kept consistent with each other.

e Software Quality Assurance
- Software quality assurance activities are planned.
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— Adherence of software products and activities to the applicable standards,
procedures, and requirements is verified objectively.

— Affected groups and individuals are informed of software quality assurance
activities and results.

— Noncompliance issues that cannot be resolved within the software project are
addressed by senior management.

e Software Configuration Management
- Software configuration management activities are planned.
- Selected software work products are identified, controlled, and available.
— Changes to identified software work products are controlled.
- Affected groups and individuals are informed of the status and content of
software baselines.

e Software Contract Management -- will not be evaluated for AIR

— The prime contractor selects qualified software subcontractors.

— The prime contractor and the software subcontractor agree to their commitments
to each other.

- The prime contractor and the software subcontractor maintain ongoing
communications.

- The prime contractor tracks the software subcontractor's actual results and
performance against its commitments.

3.3 Reporting and Control
3.3.1 Problem Reporting

When an anomalous condition is found in the development project life cycle or
maintenance process, the SQA representative shall document the problem on the
System/Software Problem Report (SPR) or applicable document used by the software
development organization. Appendix C of this plan contains a copy of the SPR form
with instructions. These reports are the end result of reviews, audits, and tests. The
SPR will be tracked from its inception to resolution by the SQA representative.

The SQA representative has the responsibility of establishing and maintaining a project
SPR file. Each file shall contain the SPR, inclusive of checklists, notes and procedures,
the corrective action replies, and any associated correspondence.

During reviews, audits, and testing, a SPR shall be written against questionable items.
These SPRs shall be answered by the appropriate engineering organization within a
30-day period. The OMA has the responsibility to monitor the SPR process to ensure
that all SPRs are answered correctly and completely.
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3.3.2 Corrective Action

The SQA representative shall evaluate the corrective action system for handling SPRs
according to the procedures described in this section. The objective of the corrective
action system is to provide a systematic method of resolving identified problems.
Identification of problems may be based on:

a. contractual, company, departmental, or program procedural nonconformance;
b. unsatisfactory quality trends discovered in internal reviews and walkthroughs;

¢. functional deficiencies and performance problems traceable to software errors,
operator errors, testing, or inspection discrepancies;

d. unsatisfactory supplier or subcontractor performance; and
e. inconsistencies, errors, and omissions in specifications and documents.

Each time a software failure is observed or a software error is discovered, a SPR form
shall be completed to make certain that corrective actions are taken to remove the
error.

Action items requiring corrective action may result from reviews and walkthroughs.
When corrective action is taken and verified by the review/walkthrough leader, the
completed action item list is sent to the OMA. Regardless of the source of the problem,
the SQA representative shall conduct a follow-up inspection of the corrected documents
or code to verify correction of the original deficiency.

The following characteristics are essential of the corrective action system:

correct, complete, and accurate problem reporting;

careful analysis of the problems reported,;

proper classification of the problems as to category and severity;
assignment of responsibility for correcting the problem;

determination of effective actions to be taken to remedy the problem;
regular, thorough analysis of trends;

effective, implementable recommendations resulting from trend analysis;
proper authorization of steps to correct problems;

complete records of documented actions taken;

re-evaluation of corrective actions after being taken;

k. tracking corrective action progress and closing out completed actions; and
I. customer visibility into the corrective action process.

S@ "0 a0 TP

[ S —

Section 7 contains a checklist for the SQA evaluation of the operation and effectiveness
of the software development organization’s corrective action system.
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Quality Assurance Records

Records of the SQA activities described in this plan will be kept in the OMA AIR files.
These records may be inspected at any time.

The OMA AIR files may include the following records:

Annotated copies of AIR documents that have been the subject of SQA
Inspections, Audits and Reviews

Data and Analysis Graphics for Software Metrics
Completed Checklists

Internal Review Reports

Approval Record Sheets

Monthly SQA Reports

Document Review Reports

Test Observation Records

Problem Reports and Corrective Action Records
Issue Tracking Forms

To assist in making and evaluating the software development products and processes,
basic software metrics shall be used. These basic metrics are:

1)
2)

3)
4)

9)

6)

7)

8)

Product size, of the total software product and of each major component of that
product.

Person-months for the total project and by project phase and for major software
components.

Schedule time for the total project and by project phase.

Number of software errors made and discovered in each project development
phase.

Number of software errors discovered after completion of the software
development.

Software requirements volatility (i.e., the percent of software errors that have
been modified or added after the end of the software requirements definition
phase).

Number of tests successfully executed as a percentage of the total number of
tests planned.

The total number software problem reports written compared with the number of
software problem reports that have been closed.

The SQA representative shall support the collection of data for these metrics and shall
prepare reports documenting the conclusions of the analysis of the metrics data.
Graphic plots of the above metric values versus time shall be used by the SQA

10
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representative to reveal trends. The SQA representative shall also contrast the metric
values obtained during the AIR project with values obtained from past projects.

3.4 Surveys
3.4.1 Spot Checks / Inspections

The content of this section, as described in LHB 5300.4, is not applicable to the AIR
project.

3.4.2 Code Analysis / Walkthroughs

The content of this section, as described in LHB 5300.4, is not applicable to the AIR
project.

11
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4, PROJECT LIFE CYCLE PHASE SOFTWARE QUALITY ASSURANCE
ACTIVITIES

Life Cycle reviews are formalized activities which maintain visibility into the process of
software development. These reviews are scheduled in the beginning of the project
and represent the necessary milestones in the development process. The responsible
organizations initiating the review shall ensure proper notification of impending reviews.
This section contains detailed SQA activities for each life cycle review phase.

The status and results of SQA activities within a given life cycle phase shall be
presented based on Project Manager concurrence.

In conducting the AIR life cycle phase software quality assurance activities, the SQA
representative shall use the checklists provided in Section 7 of this plan.

4.1 Software Concept and Initiation Phase

The SQA representative shall review the AIR SM/DG to verify that it complies with all
requirements and describes a practical and effective software development process. In
particular, the SQA representative shall confirm that adequate provisions have been
made for error prevention and early error discovery procedures, techniques and tools.

The SQA representative shall review the allocation of user needs and system
requirements of the product and process items to confirm that no requirement has
remained unallocated.

4.2 Software Requirements Phase

The SQA representative shall review the software requirements to make certain they
are complete and consistent and are a suitable foundation for the subsequent design
and test activities. In analyzing the quality of requirements, special attention will be
paid to the “testability” of each requirement. That is, if there is no straightforward way to
test or inspect whether or not a requirement is met, then the statement of the
requirement is deficient.

The SQA representative shall review the AIR Software Requirements document
produced by the software development organization. This document shall be checked
for compliance with its applicable document preparation standard to verify it has the
requisite format and content.

12
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4.3 Software Design Phase

The SQA representative shall review the software design documents. These
documents shall be examined to make certain they are in their required form and have
the required content.

4.3.1 Project Documentation Review

Documentation throughout life cycle of the project must be inspected and checked to
ensure that it is correct. The following criteria shall be used:

e Compliance to documentation requirements and standards
* All necessary information has been included
e Textis clear and unambiguous

e Adequate traceability and cross-referencing has been provided and is
maintained

Each phase of the life cycle generates different documents which need to be inspected.
These documents shall be subjected to a SQA inspection prior to the formal review of
which it will be a part.

The following is a list of documentation:

e Project Management Plan

¢ Functional Requirements Document

e Software Management / Development Guidelines
e Software Design Specification

e User and Operations Guide

e Training Plan and Procedures

e Integrated Test Plan

o Software Test Plan and Procedures

¢ Site Installation Plan

4.4 Software Implementation Phase

The source code is the programming language implementation of the software design.
The SQA representative shall confirm that the implemented code is traceable to the
functions specified in the design documents produced in earlier project phases and
shall also confirm that the source code follows coding standards. Prior to the software
development organization submitting the code for software integration, the software
code is to be subjected to SQA for review.

13
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4.5 Software Integration and Test Phase

The SQA representative shall review the software test plan to ensure that it describes a
software test activity that thoroughly exercises the software implementation and
provides evidence that all software requirements have been satisfied.

The SQA representative shall review the software test procedures to ensure that they
are consistent with the software test plan and describe effective and comprehensive
tests. A major criterion in evaluating these test procedures is to make certain that the
descriptions of the test are sufficient for a person other than the test procedure author
to conduct the test.

The SQA representative shall witness selected software tests and review the results of
many additional tests that it does not witness. The purpose of this test witnessing and
the test results review is to confirm that the tests were run as described in the test
procedures and that the results are acceptable.

451 Testing

Testing is an activity performed by the software development organization and reviewed
by the SQA representative. Its primary concern is the controlled exercise of the
program code using sample input cases with the objective of exposing errors. This
process begins with the smallest unit of the system, continues up to, and includes
installation.

In order to accomplish this task, it is necessary to generate a Software Test Plan and
Procedures (STPP) document. This product must be reviewed by the responsible
engineering organization manager and SQA representative to ensure their
completeness according to standards.

4.51.1 Software Test Plan

The test plan shall contain test objectives, methodologies (from unit test to installation
and checkout), description of the test environment, test description, delineation of the
requirements verified, an evaluation plan, and a test schedule.

The test plan is begun in the SRR and revised as the system matures. This maturation
process continues untii CDR. Prior to PDR and again prior to CDR this plan is
submitted for the SQA representative to review.

4.5.1.2 Software Test Specifications and Procedures

Software test specifications and procedures are step-by-step descriptions of the actions

necessary to execute a particular test. Each test procedure shall contain the scope of
the test, the applicable documents, organizational responsibilities, test environment,

14
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test data, criteria for acceptance, and the steps necessary to complete the test. Each
individual step should be comprised of the user input and the expected result. All test
procedures shall be subjected to a SQA review prior to the test. The SQA
representative shall review the procedures to determine their completeness based on
requirements and contractual agreement.

4.5.1.3 Software Test Performance

The SQA representative shall be notified of all software related tests. It is the
responsibility of the SQA representative to note any deviation from the accepted
procedures. As the test is being conducted, the software development organization
shall initial each step as it is completed. Hard copies of data (logs or copies of screen
images) and output media (diskette or tape) shall be baselined by the software
development organization. The SQA representative shall review these test results and
related documents.

451.4 Software Test Assurance Reports

Upon completion of the test, a post test briefing shall be conducted by the test team.
This will occur within a one week period in order to give time for any off-line analysis
that must take place. During this meeting with the test personnel, programmers,
customer, and the SQA representative, the results of the test shall be reviewed. Any
problems noted during the test and any problems found in analysis shall be
documented with a SPR form. If there is any question regarding the severity of the
problem, the SQA representative with the Project Managers concurrence shall be the
final judge. The results of the post test briefing shall be written by the test team and
reviewed by the SQA representative.

4.5.1.5 Installation and Checkout

Software which passes testing is ready for installation at the customer’s site. The SQA
representative shall ensure that all schedules for new or modified hardware have been
met and that new or modified hardware has been tested and is ready to accept the
tested software. This will be a cold start situation. After the system has been brought
up, the tested software is loaded and a rerun of the final integrated test is conducted.
The results of this rerun shall be compared to the original test to determine if the system
is ready for operation.

4.5.2 Verification and Validation
Software verification and validation is the process of ensuring that software being
developed or changed will satisfy functional and other requirements (validation) and

each step in the process of developing the software is accomplished (verification). The
SQA representative shall validate test procedures to specified requirements, verify the

15
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test plan implementation, witness performance tests, and have the capability to modify
the test plan to include any special customer requested testing.

4.6 Software Acceptance and Delivery Phase

Prior to the final release of a deliverable (software or document), it must meet the
approval of the AIR Project Manager and the leader of the AIR SQA representative.
The necessary approval is signified by including a block of signatures on the cover
sheet of the Release document, or on the software delivery cover letter.

The procedure leading up to the sign-off on the deliverable by the leader of the AIR
SQA representative, includes having passed the designated SQA milestones specified
in the life-cycle steps. In addition to the basic approval steps, the leader of the AIR
SQA representative performs his own final check of the deliverable. These steps are
documented below:

(1) Verify that all SQA documents or code were successfully completed, and that
required signatures have been obtained and Verification Description Document
is accurate.

(2) Assess the status of outstanding problems to determine if they are all closed and
that corrective actions have been implemented and will be completed before
acceptance. Deliverables may be released with outstanding problems only in an
emergency.

(3) Perform an independent assessment of the deliverable (read the document or
exercise the software) to form an opinion as to the quality level and the image
which will result from the release of the deliverable.

(4) If a hold on the deliverable is warranted, meet with the AIR Project Manager to
discuss the criticality of the timing of the release and the quality of the product to
be released. Decide, based upon this discussion, whether or not to sign off on
the delivery.

(5) If an impasse is reached in the decision whether or not to authorize the delivery,
document this fact as an Issue, and notify the next higher level of management.

(6) If the decision by the next higher level of management is to make the delivery,
the delivery sign off on the “SQA Manager” line of the cover sheet shall be co-
signed by the manager making the decision. In any case, the OMA may
continue to appeal this decision to successively higher management
organizations.
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4.7 Software Sustaining Engineering and Operations Phase
4.7.1 Delivery and Installation

The SQA representative shall confirm that all copies are identical to the copy approved
as a part of the Acceptance Phase. The SQA representative shall verify that the
installation instructions that accompany the delivery are correct and complete.

4.7.2 Maintenance

The SQA representative shall continue to monitor the maintenance of the AIR software
products after delivery to make certain that the quality and reliability do not degrade as
a result of maintenance actions. In monitoring the maintenance actions, the SQA
representative shall follow the procedures described in Section 3 and 4 of this plan.
The SQA records shall continue to be maintained and updated during the SQA support
of the maintenance activity. During the maintenance activity particular attention will be
paid to the continuing operation of the problem reporting and corrective action system
and making certain the software configuration management procedures are still
followed.

5. PROVIDER / SUBCONTRACTOR CONTROL

The content of this section, as described in LHB 5300.4, is not applicable to the AIR
project.
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6. ACRONYMS / GLOSSARY

This section contains an alphabetical list and definitions of all acronyms and
abbreviations used in the document, and any word used in a non-standard way.

AIR
CDR
CMM
CMU
EML
ER-2
ISO
KSC

LaRC

LHB
LMI
NASA
NMI
OMA
OSEMA
PDR
PM
QA
SCMP
SEI
SM/DG
SPR
SQA
SQAP
STPP

Atmospheric lonizing Radiation

Critical Design Review

Capability Maturity Model

Carnegie Mellon University

Environmental Measurements Laboratory
Environmental Reconnaissance-2

International Organization for Standardization
Kennedy Space Center

Langley Research Center

Langley Handbook

Langley Management Instruction

National Aeronautics and Space Administration
NASA Management Instruction

Office of Mission Assurance

Office of Safety, Environment and Mission Assurance
Preliminary Design Review

Program Manager

Quality Assurance

Software Configuration Management Plan
Software Engineering Institute

Software Management / Development Guidelines
System/Software Problem Report

Software Quality Assurance

Software Quality Assurance Plan

Software Test Plan and Procedures

18
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7. CHECKLISTS / TOOLS

Appendix D shows the checklists from the LHB 5300.4 that shall be used by the OMA
SQA representative when evaluating the software assurance activities for the AIR

project. No automated code analysis tools are utilized for the AIR project.

Table Title Page
1 Software Quality Evaluation Checklist D-2,3
2 Software Configuration Management Review Checklist D4,5
3 Software Development Library (SDL) Review Checklist D-6,7
4 Corrective Action System Evaluation Checklist D-8
5 Hardware - Software Allocation Checklist N/A
6 Software Requirements Document Review Checklist D-9
7 Software Design Document Review Checklist D-10,11,12
(may have some impact on the Test Plan)
8 Software Code Review Checklist N/A
9 Software Test Plan Review Checklist D-13,14
10  Software Test Procedure Review Checklist D-15
1M Software Test Conduct Review Checklist D-16

N/A -- Not applicable to the AIR project
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Appendix A

Office of Safety, Environment and Mission Assurance (OSEMA)

Organization Chart

Director of Langley Research
Center

Jeremiah F. Creedon

- Director of the Office of Safety, Environment
/'§|_|3-PI‘OJeCt and Mission Assurance 10G
Project Manager / Humberto T. Garrido Software Engineering
Principal Investigator i

Head of the Office of Mission Assurance

V. William Wessel

Software Assurance Engineer

James F. Watson

AIR -- Team Organization Chart

The AIR Team Organization Chart is maintained by the Project Manager.
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Appendix B

AIR Software Milestone Schedule
Milestones:

The Schedule and Resource Analyst maintains the complete schedule for the AIR
project.

SQA Activities:
Develop Software Quality Assurance Plan

Evaluating Processes and Procedures
Reporting and Control

Software Concept and Initiation Phase

-- Review the standards
Software Requirements Phase

-- Review Software Requirements document
Software Design Phase

-- Review all AIR documentation
Software Implementation Phase

-- Ensure traceability of the software code
Software Integration and Test Phase

-- Review STPP and unit testing procedures

-- Review / Witness software testing
Software Acceptance and Delivery Phase

-- Final check (items 1-6 Section 4.6)
Software Sustaining Engineering and Operations Phase

-- Monitor the maintenance

-- Maintain and update records
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Appendix C

System / Software Problem Report (SPR)

The following is the System/Software Problem Report (SPR) form. It shall be
completed by the SQA representative when an anomalous condition is found in the
development or maintenance process.

Instructions:

Part A, with the exception of number 3 (furnished by the SQA representative), is to be
completed by the individual that found the problem. Be as specific as possible.

Part B shall be completed by the cognizant engineer, the Project Manager, or Software
Development lead.

Part C shall be completed by the Configuration Control Board (CCB) for the AIR project.
Parts D and E will be signed when the corrective action has been completed.

Any questions regarding this form should be addressed to the SQA representative for
the AIR project.
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1. PROJECT:

SYSTEM/SOFTWARE PROBLEM REPORT (SPR)

PART A - ORIGINATOR
2. DATE:

3. SPR NUMBER:

4. NAME: (Print) 5. MAIL STOP: 6. PHONE: 7. ORGANIZATION:
8. FREQUENCY: 9. CAN THE PROBLEM BE 10. TYPE OF REPORT: 11. APPLICATION IMPACT:
O EVERY TIME REPRODUCED AT WILL? Q0 PROBLEM REPORT Q FATAL 0 MODERATE
Q INTERMITTENT Q YES O SUGGESTED ENHANCEMENT Q SERIOUS QO ANNOYING
Q0 ONCE Q NO J DOCUMENTATION ERROR

12. DESCRIPTION OF PROBLEM:

13. SEQUENCE OF EVENTS:

14. ERROR MESSAGE(s)

. COGNIZANT ENGINEER:

PART B - COGNIZANT ENGINEER

ORGANIZATION:

16. ANALYSIS OF ERROR:

17. DOCUMENTS AND CODE INFECTED AND AFFECTED BY THE PROBLEM:

20.

19. RECOMMENDATIONS:

Cognizant Engineer

18. CHANGES MADE OR ACTIONS TAKEN TO CORRECT THE PROBLEM:

PART C - CONFIGURATION CONTROL BOARD (CCB)

STATUS:

PART D - AUTHORIZATION
Software Assurance Representative

DATE:

Date

Project Manager or Software Lead

21. INITIAL FOR COMPLETED ACTIONS

Date

Other

PART E - VERIFICATION AND CLOSE OUT
22. CLOSE OUT

a. Corrections implemented: | b. Corrections inspected: | c. Testiretest verification: | d. Documentation verification: | AUTHORIZATION:
BY: BY: BY: BY: BY:
DATE: DATE DATE: DATE: DATE

C-2
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Appendix D

AIR Software Quality Assurance Checklists
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